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Introduction:  Vulcan and SMW

 What/Who is Vulcan?

 Vulcan’s Interest in SMW
– Not primarily commercial or for internal use

– The Digital Aristotle Vision
• Hold a vast amount of scientific knowledge

• Answer questions based on the knowledge

• Dramatically accelerate scientific progress

– What the Digital Aristotle requires:
1. Technology to enable a global, widely-authored, very large knowledge 

base about human affairs and science

2. Technology that answers questions and proactively supplies information

3. Technology that uses powerful reasoning about rules and processes

4. Technology that can be customized in its content and actions 
for individual organizations or people
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Project Halo

 Vulcan R&D project to develop technology for the Digital 
Aristotle
– Similar to an EC Integrated Project or a US DARPA project

– Coordinate with the (few) other efforts in this area in the world

– Find the best ideas/teams worldwide, and fund them to change the world

 Three major Project Halo thrusts

– Textbooks You Can Talk To (Halobook)

– New directions in knowledge representation (SILK)
• Tractable nonmonotonic / higher-order rule systems

– SME-based Knowledge Acquisition (AURA and SMW)

• Address unscalable authorship costs for complex knowledge bases

• Develop editorial processes and rules for knowledge authoring

• Develop specific knowledge authoring technology for subject-
matter experts
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Project Halo and the Argument for Wikis

 Three Project Halo challenges:
– Knowledge Formulation: Can you build the knowledge bases?

– Question Formulation:  Can you query the knowledge bases?

– Question Answering and Explanation Generation:  Can you get the answers?

 Knowledge Formulation Challenge: create technology to build very large, 
computer-processable knowledge bases

– Millions of interlinked assertions, rules, and patterns, structured to support for question-
answering algorithms, built and maintained in a cost-effective, reliable way

– Require solutions to AI issues that limited previous attempts at large-scale KBs

– Need cost-effective and scalable solutions

 Wikis are one way to crowdsource logically simple information
– Highly reliable, Internet-scale, and incredibly cheap

 Project Halo Goals for SMW
– Socially-driven low cost non-database knowledge acquisition for AI

– “Pay as you go” data integration via pages

– Emergent and evolving schemas



Vulcan’s SMW support

 2007:  A small dev team focused on improving SMW
– Bridge between an academic project and a Halo-viable piece of software

• Markup tools that didn’t require wikitext authoring

• Coherence-promoting tools (auto-completion, gardening)

• Visual query builder for ASK

• Simple data structure browser (ontology browser)

– Provide support for Project Halo experiments
• Results were promising for authorship; mixed for mapping

– Release as open source

 2011:  One of the main players in a growing community
– Focus has been on requirements for the enterprise/commercial market

– Expanded forms, ontology management, Rules, Security, triplestores , notifications, 
visualizations, MS Office integration, gardening bots, external data APIs, core SMW 
work, scaling issues, etc.

– Active community forum (SMW Forum), testing program, documentation

– Six user group meetings to date

– Expanded SMW+ team: TeamMersion, AIFB @ KIT, Free University of Berlin, MES

 SMW and its extensions are the software option for large-scale 
community-based knowledge acquisition
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Developments since Spring 2010 SMWcon

 SMW Community 
– SMW+ downloads

• ~2K/month SMW+ downloads from Sourceforge

• Also at GitHub and at Google Code

• Commercial support from Ontoprise

– SMW Forum traffic runs about 8K visitors/month, 5K uniques, busy discussion forum

– Vastly improved SEO (thanks to Wil Smith)

– Seattle-based SMW Forum mirror site with load balancing and caching

 Last year’s feedback-based developments in SMW+
– Semantic security:  HaloACL backend

– Easier authoring:  
• Automatic semantic forms, better autocomplete, faceted browsing

• Edit semantic data in the ontology browser

• WYSIWYG editor based on CKedit

– External Data Support
• Non-existent page handler for template-based access to database data

• Data Integration via Ontostudio/Ontobroker

– Deployment framework , content bundles, refactoring, license revision

 SMW has become a platform
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2011 SMW+ Plans – Sustainment of SMW

 Refactoring support for SMW-managed data
– Add/delete/modify multiple property values, instances, classes with a single 

action

– Consistently rename properties and categories throughout the wiki

 Clean Up and Consolidate
– Multi-ontology management support

– Make Halo components extensible (esp. OntologyBrowser and 
SemanticToolbar) by defining explicit mechanisms to add functionality, 
implement sample extensions and document the API

– Integrated update mechanisms for scheduled tasks

 Improve Existing Features
– Improvements to query builder; add SPARQL support

– Improve Semantic Treeview usability

– Improve Deployment Framework

– Revise and consolidate some of the forms extensions

 Community Support (docs, Forum, bugfixes, dissemination)
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Major 2011 Thrust:  SMW+ and Linked Data

 SMW is positioned to be a browser platform, a curation 

platform, and a publication platform for Linked Data

 A commercially interesting role
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Current Situation with SMW+ and Linked Data

 ETL pipeline (SMW 1.5.2 + the Linked Data Extension)
– Load external data into a wiki-connected triplestore (Dumps or LDspider)

– Apply R2R mappings to map data source schema onto the wiki ontology

– Execute FU-Berlin SILK rules to apply identity resolution heuristics

– Store the resulting data locally

– Apply trust policies to determine orderings between data sources

 Supports basic import/mapping of Linked Data
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Linked Data Goals for SMW+ in 2011

 Improve current ETL-style pipeline
– Performance:  Hadoop execution environment for SILK and R2R

• A 100K biology set now takes ~19 hours on an m2.xlarge EC2 instance

– Transparency:  Mappings, SILK rules, trust policies and data source 
definitions should be wiki elements

– Usability:  UI for SILK and TPEE creation/edit in the wiki

 Access Linked Data without loading it
– Send SPARQL queries to any end point

– Perform federated queries over remote data sources

• (Free) ARQ-based, using the SPARQL 1.1 SERVICE clause

• (Licensed) Ontobroker based

– Query interface supports specifying remote SPARQL endpoints

– Aligns well with commercial requirements to play nicely with other data 
sources
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Option 1:  Ontobroker-based Federated Query
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Option 2:  ARQ-based Federated Query
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Current SMW+ Programmatics – 4 Releases

 Release 1:  Mid-June 2011
– Multiple ontology support

– Improved Deployment Framework

– Definition of Linked Data artifacts in wiki markup

– SILK entity mapping editor

 Release 2:  Mid-September 2011
– SPARQL queries in Query Interface

– Data Access Projects (GUI and backend)

– GUI for modeling mappings between data sources/vocabularies

– Ontobroker Federated Queries:  SMW+/TSC/OntoBroker executing 
queries according to a given "Data Access Project”
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Current SMW+ Programmatics – 4 Releases

 Release 3:  Mid-December 2011
– Data Refactoring tools

– LOD artifacts available via enhanced retrieval, WYSIWYG, and/or 
Semantic Toolbar

– Remote SPARQL endpoints in the Query Interface

– Hadoop Execution Environment including workflow scheduler, Dump 
Loader, SPARQL Access and LDspider modules for Hadoop File 
System, R2R Mapping Engine (Hadoop Edition), Silk Engine (Hadoop
Edition)

 Release 4:  Mid-February 2012
– API-based extension mechanism for basic SMW+ tools

– ARQ Federated Queries: Support for federated queries via #sparql-
parser function and ARQ
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Vulcan’s Internal 2011 Project:  Neurobase

 Explore a wiki for all neuroscience data
– A collaborative framework for community-driven data integration and query

– Neuroscientists can contribute data sets and collaboratively edit metadata
• Data mappings, entity resolution strategies, query ontologies/vocabularies, 

preference/trust orderings over data

• Comment and rate all items

– Domain-appropriate query and visualizations

 Status of initial prototype build
– SMW+ and Linked Data (BioRDF, Linked Open Drug Data, etc.)

• Data Import, RDF Transformation, Ontology mapping, and Entity resolution

• Basic datasource preference orderings

– 5 selected neuroscience data sources imported into SMW+
• ABA, KEGG Gene, KEGG Pathway, PharmGKB, Uniprot

• Triplestore built and queryable

– Basic wiki ontology created and mapped and being extensively revised

– Some specialty visualization components complete

– Sample Gene, disease, and pathway pages being created

 We will evaluate the prototype in June and decide…



Sample Gene Data in SMW+



Mockup Gene Page (1)



Mockup Gene Page (2)





Project Halo and the Digital Aristotle, Redux

 Vulcan is committed to SMW’s success
– Lowers the cost of knowledge authoring on the web

– Brings an ever-increasing amount of the world’s data online

– Complements the curated, textbook-rooted knowledge in Halobook and other AI 
systems

 “Requirements and Issues for SMW in Enterprise and 
Government” @ 3:15pm
– SMW in a multidatabase environment

– Usability 
• User-level semantic authoring

• Visualizations

• Evolving ontologies

– Deployability in the enterprise
• Skins, samples, sandbox, web environment?

– Is the current level of security sufficient?

– Where is our competition (Sharepoint, Confluence) weakest?

– Where is SMW weakest?
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Requirements and Issues for SMW in Enterprise and 
Government

 SMW in a multi-datasource environment

– Microsoft Office plugin experience?

 Usability 

– User-level authoring of ontology information – useful?

– What is the next necessary visualization?

– How do you manage ontology/data evolution

 Deployability in the enterprise

 Is the current level of security sufficient?

 Where is our competition (Sharepoint, Confluence) 

weakest?

 Where is SMW weakest?
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Thank You



The Halobook System
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Inquire: Biology
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A Glimpse Into the Knowledge Base
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Using the Knowledge Base to Generate Concept Maps
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Suggested Questions

26



Asking Questions in Inquire
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Editing Questions in Inquire
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Answers from Inquire
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Cool Idea...  But Does it Work?

 User tests were performed in Chemistry
– 20 graduate students were each paid for 20 

hours (over 1 month) to collaborate on 
semantic annotation for chemistry

– ~700 Wikipedia base articles

– US high-school AP exams were provided 
as content guidance

 Initial Results (SMW+ 1.0)
– Sparse:  1164 pages (entites), avg 5 

assertions per entity
• 226 Relations (1123 relation-statements) 

and 281 attributes (4721 attribute-statements)

– Many bizarre attributes and relations

– Very difficult to use with a reasoner

 User testing and quality results for (SMW+ 1.1) extensions
– Initial SUS scoring (6 SMEs, AP science task) went from 43 to 61; final scores in the 70s

– 3 sessions using the Intrinsic Motivation Inventory (interest/value/usefulness); up 14% 

– Aided by the consistency bot, users corrected 2072 errors (80% of those found) over 3 
months

 We have continued to build on this framework

Gardening Statistics for Test Wiki
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Some Lessons Learned from SMW+ (and Freebase)

 User Interface design matters
– This is core to MediaWiki’s success

– Formal usability testing with SMEs matters a lot

– Zero-training matters a lot

 Gardening matters
– Users need support for debugging

– Gardeners can do large scale ontology editing

– Supports “Schema Last” data engineering

 User-created ontologies are not always well-designed
– Flatter than normal

– Cheaper than normal

 Natural language is necessary to augment bare RDF(S) semantics
– Supplemental semantics can be usefully carried in natural language

BACK


